Does consistent piperacillin dosing result in consistent therapeutic concentrations in critically ill patients? A longitudinal study over an entire antibiotic course.
Piperacillin plasma concentrations are known to vary between critically ill patients. However, there are no comprehensive data on the variability of antibiotic concentrations within the same patient. The purpose of this study was to investigate the adequacy of dosing during an entire 7-day antibiotic course and to investigate the variability in antibiotic trough concentrations both between patients and within the same patient. Piperacillin trough concentrations were measured daily in critically ill patients with normal renal function. The drug assay was performed using UPLC-MS/MS. The pharmacokinetic/pharmacodynamic target was 100% fT>MIC of the Pseudomonas aeruginosa EUCAST breakpoint. Within- and between-patient variability were calculated as percent coefficient of variation (CV). Eleven patients treated for pneumonia were included in this nested prospective observational cohort study. The median (range) age was 67 (18-79) years, weight was 75 (57-90)kg and BMI was 23.5 (22.3-26.4). The median (range) creatinine clearance on Day 1 of antibiotic treatment was 102 (62-154)mL/min. Trough concentrations were variable, ranging from 4.9 mg/L to 98.0 mg/L. A median CV of 40% for within-patient variability and 57% for between-patient variability was found. Within-patient variability was inversely correlated with SOFA score (R = 0.65, P = 0.027) and APACHE II score on admission (R = 0.73, P = 0.009). In conclusion, piperacillin concentrations varied widely both between patients and within the same patient. Within-patient variability was inversely correlated with disease severity. Consistent dosing of piperacillin/tazobactam does not result in consistent piperacillin concentrations throughout the entire treatment period.